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C57) 

[gas] -v )v y - 7, *ts •=? * )- - -x 4 futtt* EfcisaHS^efcass t" d o * / »; > * / 
> flamy* 3 - x JJja*siS^»R^-& <> 

ar-fcx-f *x (Ac i netobac t c-r calcoacet icus) da*«9fc' 
fT.= vi*;*»fca;&»i«i*te*Bi!&*«.«irt* Rtf*2 78fT.= y^g3 2 Of? 5 

j»Kit»* n-c* * t 5 / mie^y s &&s e d o * ./ > * ./ vttfftt^/ua - 
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im#m. i] 

X (Ac i netobac ter calcoaceticus) fiS^k'Dct; ij> 
*y >-{fc2m^*3-Xllft**g*fci*»t&#3 2 6f7? y«-fc3 5 4fT5 
* i> $ 1 M t ffi ^ K * v»T— oJA±*>t 5 y «A«1Uft S 4tT 4' * t ?, y ©@H 

[ffi£«2] 

SMRoBfcfcfi tT n o * y V v * / v&tMkir >w n - x M**M« 

-FiUHfcOT = y grcflft 3 41. "C ^ * „ m$ii% l fciattoSfcga t'cc^v^^^^ 
[»*3l4] 

7->^h.'^?- • S)V37tt<*^ (Ac i net obac t e r ca 1 c oac 
et icus) fi*Ot'uo^y »;^^ y >tefftt^;V3-xS5iMc*^S^4 : 3it*||2 7 
8t73 y*~fc3 2 0*75 /»*-e>'5:*»2*l*K«ai-*«l«ti3^-C-oKIL±<0 
t* ;8i«|©7 5 ^BtmSiit^i, i^l - 3 4>b*-rtij*'K£R«>ik&S f a 
u*y 'J ^tt#14r^3-^K**B*o 
5 1 

ti&SBU? 2 |&i£F*3?>£ 2 9 5S7 5 y 7 3 y RA«<W7 •= y RctftS ifC^ 

7 - /^ K ,? ?J' > - • ^)V37-tf< ^7 (Acinetobacter c a 1 c o a c 
e t icus) fcjteoifnn* y •} v * y > mtfev -3 - *3^t-o ^ l 6 
2»rs yj*~tfi 9 7 #7? y 3 «*Kffii!5l-;&«U*fcis^T-oU±o 

o * y *) > * y > -fe^lir * 3 - y, fl&7K«S*o 
lm%i% 7 ] 

Tv'i ? - - * 7l-f -f*^ (Acinetobacter c a I c o a c 
et icus) fij*<Otintt*y >) ^*y *ffi.*1km-ni-&<1 5 

ST ^168f7?,/@S, & 3 4 7 #T = y ffi^-?- ft -?tl.*l3^-* 7 ?, y IS 

»b * ^ JU- y X -S^ * it & - JSl±<7> 7 < y t 5 y gf u S& £ itT , m 

7v'^t-^?^ - • *;U37-tr-f *X (Ac i n e t obac t e r c a I c oac 
e t icus) ^*Jgl -T^^-fiia-Uiea^^Mk'nD^ y V 

> i£ 14 .H' = - * 8a*^l£*<> 

g29!)#-^ 1 <^>7 ?, ya@291J^i3».»-C, !&3 2 6#7 5 y®~f£3 5 4 #75 V 

MiS(wisv»r-ow±<7)T = yss^ffifiOT?, yft<£Mi3H-c&*7'5 yissB^j** 
o] 

1 1 ] 

itriS^ l m&ftvm 3 4 2 #t = y g&tf $ 3 5 1 §7 5 y ®#**t<efc.fl&«D7 ;|c 
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mm. 

[»#«12J 

E58M 1»75 /®gd5))«0£§2 7 8*T5 y»-«3 2 0#T5 y Sf* 2 ®i£ 

*we*t«>efc*atf DD*y >> >*y >«?Fi4/^3-^iji^gg 0 

[«j£j® 1 3] 

flWE»2«U*l*i«0*5 2 9 5#75 /R* 1 i«7? y BUMfcSirtu*. ft$$ 1 2t:g 
«te>3fcSEatfnn*y «; y * y ^ttfctt^a-.xttdcfcBJR. 
[H^JS l 4 ] 

1 <OT 5 y ff&tflttft 162S7? 1 9 7#T 5 y 8^ £ & £ £ 3 tP.iifc 

c*jv»-c— otl±OT 5 y »^«<07 5. y |c|ft«ftrv>{ t I*S9~- 1 3<BV»-f*t 

1 5] 

g£5!l*-^ 1W75 yRE5(eo«7 5t75 ygK S168S75/g v 4 7§7 

s y aTj^ft-tr^-yj: ■j*JR?*.*-JW±*>7 5 yBbWlfcoT •= y »K*Jft3*i-c^ 
* , st^jg 9-1 4 <d n fn K*oefc*a fen* y y v * y y >\< ? - xsg 

1 6 J 

? f>-XK:tt"*-*Kl&1£d<] o%WTC&&, SfcSEfflvfnn* y <; > * y >fe^fi7,V3 
1 7] 

[fftjRJl 1 8 ] 
[flt$£ 1 9] 

i 7 ute^o* •) ?^ktf K^{^^-r<>#WiK^-f*o 

[W£«2 0] 

[«*H2 1] 
ft-A/Tft * tfA> 3 - * jffl^ffl + ? ho 

[IS 83 «>Sf »*?&««] 

[0001] 

y u v * y > x r'*3R»*km+*o *l§^^gfc^sJ fc^n n * y 'J y 

V« #14 =» - X K* I j\ 198 if 4 4 f tt -& ^ >W 3 - * 3 tc fl] 
[0 0 0 2] 

eon^y -y -D -XM7K^©^ (EC 1. 1. 19 9, PQQ 

GDH) <iW£t? d o*y 'J > (PQQ) i*«LT^ - D ^ s - x 1- m-(t L T 
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ItcftftlfiifcP QQG DHt l-X.i, Tv* • xt?->*-X (Ac i ne 

tobacter so. ) L. M, D 79.41 ffc*«8fti-* PQQGDHS^fO 

COL. M. D 79. 4 l#^S±-*-*PQQGDH<^>3lfM?*1±Wg;<» MAtf^/us 
- 7- K it T EttlSW*) 9 0 % U ffi S -t & £fiSt£ * "V • h - 7 U it L X <b * T *> t> ©Tf A 
oft, 

[0 0 0 3] 

1 1 

#12000-31258 8#&# 

#8 2 0 0 0- 3 5 0 5 8 8 * 

#g 2 0 0 1 - 1 9 7 8 8 8^ &$R 

#82001-346587^ £fft 

WO 02/34919 Al 
1 1 

A-M Cleton-Jansen?iMol, Gen. Genet., 217, 
4 3 0 ( 1 9 8 9) 
[0 0 0 4 ] 

[ISU 3*S?f& L- i ■? i: ESS] 
jEfllft ^ )V =» - 7. S * affi-f *it:*BPQQGDHUM <^ JfcWtfilte* 1 ** 3 *i 4 0 W 
x tf ft jm K Jt 4 jSl m * ft * t X ^ 4 .ft # * » ft t L ft ft ft * 7) * IBf * It o ft # ft f T 

10U^UlWjf>* , <9 , V H- N - ^S*SI 1 &A.tZi>-7>"i?$} «} IE 51 ft = - * 

4t ft w» o FllfCNA i jrif«flB|* * & ft# * *j ft t L ft £ * tf o is v » T <± *f 
7^ ^-x<^f^^4•ft^T•i^<7>sv^i!J^^HTAftv 1 i5^-*lJ!? ^ *.-^->o cwiTtSMt 
Mtt^PQQGDHTrivji/ h-xftiroflB«>*&ffS>«»**:* <ftitv jEfltft^.'V- 
3-*§£ii]fS-Cfift^o 
[0 0 0 5] 

ii*KAM&3*iA:±S3tSfcSP QQG D H-CJiif ±«J P Q Q G D H<^>-^<or 5 y »*H 
fttiiUiotS ^#^14^3fc^75^T L *- L ft 3 ; t> , jJtjRt LT? .v h 

Ixtott^t fl- fcfcfc* P Q Q G D H a tU S tiXti h if > *4>««A*«3 ?HTv4» 
*ftWliia±oD»ftOT\ ^JV=?-* K«-r*ltKi|*Stt<OJftv»5fc*fi P Q Q G D H*« 
flti-* >- t * g » t i"4o v h - * C** + * Rl&ttOffiS «-tDx.-C # 9 * I- - X 
t-ft-f & fcS&fc-a^ffi^Tflt^eitfcS PQQGDH & , 

[0 0 0 6] 

*IS^#^<±±ieB^*^i"4ft*|CT->^ l-/sr7 ^- « *;V3T-t-f -f *^ (Ac i 
netobacter calcoaceticus] WMi^T-h PQQGDH K. & 
#S^IPitfiOT y*o«lfciSH4f*1to*'fbt<oMfft»SBKJ»WUfc < > *oft». 

cter calcoaceticot) oSf 4SP QQ G D HU^T 3 5 lSlor 
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5 J S tl 4 i £ J: o X ^ * h - X .5.^ ** 9 * Y - 7- K *tT4 fitl£1£j& f 8WUffi 

T+*£i*£lHl.fco *-t 3 4 2#i<&T3y«fcffl#fc£fJ#jHtfc*<W^lyC^ 
4i fctJMi Lfc» iftfceoT ? y*«*3 2 6S? 5 3 5 4#r 

Ug»T^t*4t#x^nn: 9 TOtc, 1 6 9 §7 5 y J: oT*Sf# 

steoi*n±*«ae>ii^ it ift#fcis-r4 1 e 2#r ? y«»£- 1 9 ?#t ~ y 

2frm&Bfr<v&&b&n&m&<D&mKGnx-$>-4> ft £<, 
zt>K. % <om<v < 75/ am*» { « ra^-T * i t w&m s ft *<> 

C £ R - S ii - Ittfc * *9fa teSEte^S !I fcSMfc K M-s 1- 4 « 

%V p Q Q G D H K is if 4#£c9 t ?, y ® t £ gftftttaMft £ W L "C# ft£ ± 
f£titl«U^<D^£$»Es£co PQQGDH Uov»T <t>aiffl-C § 4 t ftr-to 

[1] #j£-J-4»&fi»3ROT3 y «ay||*£*i LT, 7->^^f^- - *^37 
tf 'f * x (Acinetobacter calcoacet icusj &$oo k" d d 
^ry >J >-tfe#1ty^3-^»*JIE»*K33»t4»3 2 6 ^7 .= y g~ |f| 3 5 4f7 

S y Rifr- <b 4 * 1 SUftKtB St* {MKtt ^T-otti© T 5 ftT & 4 T 

5 y sss5fi*tt4v gfctak'Do^v >*y ^flam^a 

[2] »K*l«JfcfcffiST4fl^Kisv>Ti:oJsJLtcD7 3 *ix^4 % [ 

1 ] tEttoacffiS t: o a * • y 'J > * y > W&y^ 3 - *lft**BEJK* 
[3 J Br»»lSU«rteo»3 4 2#TS /HfcRtf^S 5 1*7 5: /'UCfflSt*?; y 

> tSfftt ^ ^ a - X «*3R**o 

[4 J 7-/^ W** ^— * ^ )V37tf •< fly- (Acinetobacter cal 
coaceticus) S^eo k'no^-y M > * y > feffttr > 3 - Z.WLfcmW% *t 
*»2 7 8fr? /»-*3 2 0#t 5 / B^4i«2{U*i:ffiSt4«WH:l}^T- 
ofllfl? 5 y 8^*07? / ®t:i^$nt^4. [1] ~ [3] c?v»-f ft^lciB^O 
3fcS£S fc? e t» * y ») > * y v -tSM^ ;u 3 - xH^cXSX. 

[ 5 3 flirfSfS 2 2 9 5 #T 5 J T ?. y ®3Ml&?>7 5 y g 

? ft T 4 , [ 4 ] U k" n D y V > # y ^ «ff 14 7)^- 7, ffigTk^gj^o 

[6] 7yU.'fH-'A)^7tf ^7 (Ac i net obac t er cal 
coaceticus) &%i<0 1' o n + y > jf ■ y > 3 - xfi*;«S^ ft 

4^1 6 2S7 5 y«-»l 97f75 /5E»'-f^^g3S«l:fflSti^(:i5^T- 
o&±07 5yg!l<f07 5;»«:tft*iltv'4, [1] ~ [5] ^v»-t'n754iie^60 

[7] 7->^ 9— ' iJ^aT-t-r i iJ7s (Acinetobacter cal 

coaceticus) &3k<r>MK3u* ; >) vm$fe?)\<^-*mj£?m%^$y^ 
4^7 5t75 y^v mi 5 8§7?, y®, 5.0^3 4 7f7^ y IS tc**t ^'il*B^-t4 
t ?, y ISt)^ h *4 .v- J: >> «« 8 4t-4 -W±<t>t = y ^{6^>t ?, y IS^Htfe $ ftr 

"'4> [i] - [6] w^rit-^se^ekagafcfoo* y y >■* / >"tfi#i4^*3-x 

[8 ] 7"->*> N ' ?} 7-tf -r ^jy. (Acinetobacter cal 

coacet i c u s) S*X*4^ [ 1 ] ~ [7] Ov>-f tl.^HEa^gfc^SS «^ o o * 
y V v^p • y >«ffttr xia*^®E^o 

[9] @2?U#-5- 1 (075 y^Se?0^iJ^-Cx »3 2 6#75>'il~*3 5 4 t75yjl 
a--S>&4£j 1 1H*tij3nT-oJa±.©T 5 /I«07 5 J SUflft ? Or 4 7 5 / ® 
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[10] *rrc* i ?si££fc^-c:zoa±fiD7-= y wiftsnt^*, [9] tiafco 
asatf d o^y *} v*j y unfit? Ai^|g|, 

[11] SSrSem lHlfgf*!^^3 4 2#T = yg?&tflS3 5 ltT?y R^jlflllO 
yjgFUlIl** ftTn*, [9] Cffi*R«!>5fcSfe£l? Dn*y »» >4= / 

[12] S£51J## l«T^ SrSHOtt 2 7 8 *T $ y *-* 3 2 0 *T 5 ; BW»6 
&f£2|pi£Ki.3V>-C — o£L±OT5 > 3 /^Cife?»rCK4> [9] ~ [1 

1] «i/»T;fca»fcERoaHfeg felon-* y ■) y* y ^ttffiS^n/s-^K****, 

[13] BiFie^2|M^' J 3^>^2 9 5 #T ^ /®#f£<7>T 5 /gUlftjnX^i, [1 
2] fcE<ft03fcRffl k' u u * y «J > * y > tiL&Hy;v a - 

[14] se5U*-t i ^ ;mmm<r.>& i e 2#r^ y »-» 197*75 ;t^4 
sm3@it«-#3v»-c-ow±60T s y wt^>7 5 yj*fcBfc**t-cv»*, [9] ~ [1 
3] w^Tit^tcsa^coefc^MtfDnir y y^y yte^te^n^-yfi&Tk^S^o 

[15] 1«0Ta y®@e9IJ^>^7 5#T 3 / St, Sl6 8f7?./SS, 

3 4 7f : T ^y® JW- rj: f)itiff Jdl±e>T 5 / f^«7 ? y stuff 

ft8 4iTi»>a, T9] ~ [14] ov»-f fttf»cfaff4>gtgtai£D c^y u >*y yffc&tt 

[16] ^ ^ - * izn-f&ELfc&tmit iLT, -v * N - x i;#-J-4S£K1l*« 4 0 % 

[17] [1] - [16] <0^-f ft.fr <r>&&W.VvB * ■■ J "J yiS^14»";P3-x 
Jttjjt*** <r 3 - K-J" * % iftg? ii£ * ») ^n^f K<> 
[is] [17] ki2^,<t>>k«; ;a y u*-?- Kt-g-^i-*-^^ 
[19] [17] usato* ■> * y i-** K*««-*-**K«s»fc*, 
[20] [19] us£SR<oJgiMEft#*. n»fe?K')y y i'*-?- K*«siaiirifeftttii-«e 

Bine** 1 ;**!.'*-?- Ka$uuMft*#JK'*~«x&, **tretastrDo^y ',»y*yy« 

[21] [1] - [ 1 6] <D^filfr<D&L&Me DB*y V y^f y >"K#14^^3- x 
fWtSS****^"?* & ^ * 3 - y jft«3effl *f v h o 
[0 0 0 7] 

*h£1-& P QQGDHx BP*>lf^S!^PQQGDH(C43V>T-|S<OT?, /S*jfi?)7 5 V 

a«>»*j ticsa-*-*. *&mi~&*f*>*f±mm%t i.xn, rviF^^- . 

T-bf -f * y , 7->^ h -sy y - • > z(A« imtobacter baum 

a n n i i ) ^ -> » — 7- x ♦ .x. y (Pseudomonas a e r u g i n 
o s a ) v *sa- — F-t i-Z. • y (Pseudomonas put i d a ) > V-x — 
K-t •^-y«7ii'^l'5'-by^ (Pseudomonas f luorescens) v /< 
-y **"f'JT • t/<v? (Burkholderia cepacia) yju^y.'^ 
9 ~- ' *t is 7* C G I uconobac ter ox y dans) , T -t h >•■< $ y — 

• T-fe-*- (Acetobacter a c e t i ) fwtitil^T/B.'c^t V • 
9>-' + '^yy— (Agrobac ter i um radi obac ter) ^ "tt 
r • n ') , y i-y*v- •=? ♦ -x- d v- ^(Klebsiella aerogenes 
) ^^^-T* ? QQGDH*{?!j^1-*C H'THo 

[0 0 0 8] 
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J3in<0«4»Kfi*"r*PQQGDHK:*^T, -**H64\lfcttU fl-PZ13fc«Jft©iara 

flU&UWfti R tRflg** LTw *> £ 6 it* ?R*Ht Tr -> * N * - • * ft- 
37tr-f **fc*<?>PQQGDH«?iia-**AW*fc«SS**J ttO Ci^tU 

*B«BfUi^TT 5 /*<DffiilttN3MIOT^^9^y«* 1 t LTN******) C * 
ttfl tz #-9-ft 1 t * fir o £ 4| K. JtoTtSMUc 

[0 0 0 9] 

*ISW03t«a PQQGDHT *»4a»*OT? >fl*BB?ll*£*i LT, T*> 
^ ? ^ — • # rt> ^ r -b -r * # x (Ac i net. obacter caicoacet 

ic us) s*^enc*/ 5'flufttr*'3-^tt**s* am TA. C. 

PQQGDHJ ii'^T) H^it*^3 2 6f75 ,/®-s£3 5 4 f75 1 
«J*tffl^-#-4Ul**ii3v»r-oJA±^>T5 /«#«OT5 ySi:|*?ltti^. 
iiSmsitaA. C. PQQGDH^T 5 yaE9HiK9l#-?-l KJtoTi|f£?it*K?y 

XIFO 1 2 5 5 2tfc;5<g£-r& PQQGDHJ?.; y REfHT**. 
[0 0 10] 

W±cOT = ./Sg^)S»<-i«IX.-Cx A. C. PQQGDHt-|3ij *^2 7 8f 7 5 y g~$ 
3 2 0S ! T5y~tt*&**»2«ttfcffliST4W*UJ3^T-o&±WT5 /WW7 

IKtt, A. C. PQQGDHUfi»tiJS162*75y*-S197#7?>'K^fl: 

C 1 7?*fcT 4 L v ><> 

tjfl^T, A. C. PQQGDHUfctt*«7 5*T? IP 1 6 8*73 y», XCffj 

3 4 7f75ysi(:-fnfi(.i^ti.7^ y m^-^^^r^-yjt *> i«?H4-a±o 

T3 /fS ! «!«7> MM **lTV»*ifc##4 

[0011] 

SfHttUfc^-rttfftSiiiT 3 -/Bf«ftli4*UHS&S*L*^o ALU ±Je*l«*fcffl£ 
1 ««Ki1lt*««K6i''TttSj!!* lfH*rtO»3 4 2 #T 3 J ffftCf/Xlitt 

35 1 1 t 5 y »c«st itiior 5 ^ & nrv»* C i ^ i Li.>. FU#K* 

%2 m®^ft^&m&^&><^i}tkm&2&Mi*i<o&2 9 st7 3 smuw^-tz&n 

[0 0 12] 

CiT, IM?)7.= y £»SeS*1 7 5#T5 ./giftft 

i±J- 77 i 1 6 8 f 7 5 y t X + il6 9S7 = ./8<£fT 

ii7x^lV77->s S?5 2 9 5 #7 3 y gffii H"? J* Jl- ? 3 >^^TX^7 D 
->V S 7i^77->*^ 4 RfilTii^c 'J S3 4 7f 7? 7 

Sfei'C"!i7-'^^>, *35if7? /gflJitiiAl^-^t'**, 
[0 0 13] 

LTv>4 C i i t4o S0^*IS^S:^a PQQGDH Mt»£a«>B*fc.tfc** LT 



(8) 



JP 2004-173538 A ZOW.6.24 



j: *)&± l < a 3 o %jaT-e*«? „ s&KiaFi l < «2 o%WTtf-**o rhkk 

5* r--XK*t1"a.Kl£fcoi,>-C*±#* L < ii 5 0%tlTTJb»)v Jt"3»4 L<{*4 0% 
JAT )■ -^C*J"r*flU&1*U"O^TIl»4 L < ii 2 0%UIT*C* *) , <fc 
L< it 1 0 %«TTJb '9 v 2bK&$ L<}i^fS!ii:o%t*4. ft. #9MB*KJs 

[0014] 

l ~&1@?>? 5 v =& L < ii l 5 ./ StottJjDx X 

ti£*L «t i? t 5 /®ge5Dt^-fb* ? ±f *it £<.-m jo j s Ceo J: o &3S:gEtfg; 

tcfc^Tfro i fcaft'T?**. tits P Q Q G D Hffitfl ! ^^ftTt *l&t^-p T t , ® 

coigij 5e <* f«ffl-j-*«K$:Pf^>!fi:^ak^-*i"C* ft tf ± - t £ 3t^^ # S ft * « 
ffiv^S ? it » *£Hrt-?fr *>ft «:Hf U 

Z a T<r>&&Km* ft & T J ®<*>t£fiii-1t <c|B£? Hi 1 , £ fc«3t*>M-CStSE#!Tfo 
L < it^-r 3 /- «0 5 %eirtKffi^-i-*»-C*4o L < ii±7 5 ./^ ] /<- 

[0 0 15] 

*^^<^5fc^SPQQGDHii, i f»4fiWP Q Q G D H 4* 3 - KTaae^frTO L 

. ft lt&&9p qq gd h*3- m^v * ? w*-?- h*»js u * 

* U*f- KHM >®. id AT Pv dTTPv dGTP. dCTP) * 
t L. tiit^gtfL lUot oo&r:3 p q q G D H Sr 3 - Pf -o # ») ^ * I' * K 
f ) *m»i- * t T $ * o 

[0 0 16] 

<IFftiPQQGDH*3- K-f*aft J f<^)Rft> 

If, PQQGDHiiI^f)PQQGDH4'3~Kf*l&T^W*o PQQGD 

✓•<>>v>^ (Ac i net obac t er baumann i i) ^ ->a- Kit^ • ^ 
n- (Pseudomonas aerugi nosa) , -s ^ — t • /if- 
(Pseudomonas put ida) > Vi- K-t^X • 7 V •;> -t > X ( P s 
e « d o m o n a s f 1 ho r esc ens) , .»?— ^ ^ ^-f*') T • -t-'^v'T (Bur 
kho Ideria cepac i a> y.va^^^j'- < ^-^yf/^ (Gl ucoo 
obac t er oxydans) > 7th;<?^ -THrf (Acetobac ter 
a c e t i ) ^fiDSHfciffllg-^T /s^ f- *) l\ • yvt'^?- (A g r o b a c t 
er i um rad i obac t er) v iv^'J'ttT'S'jv 9 X'TZs— *? • x — o 
- (Klebsiella aerogenes) *»»rt*iBS'^tf * it^t-| 
*o tttTy* • *W7-tf f PQQGD H&^®i LtflvJC 

[0 0 17] 

P Q Q G D H 4- 3 - Kf ■€> jaiK^Ji PQQGDH it it® *> <b IUoT ft ttSf * 
1 7? S T- ^ &o ? Q Q G D H«or J Is D N A t Li P C R &»£>H);a LtPQQG 
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JflLT-flflttBU * LTJtfMtftS'tlftWJItteft LT i J: i/', ffl, PQQGDH*^ 
- F1-;&*is^«£KW#EI£34i;!:fcfetit, -fk^ift^fefc J; 0 "C 4> Smt P QQ G 
D H jftn^ t P»f *ii i £ o ttT, PQQGDH igfe^f * Sift-*- -6 - « i 

LTT->* M<**- • **3?-tf-f A X I F O 1 2 5 5 2**iU|ftttfli LfcJft-S- 

[0 0 18] 

*1\ r** Wt**- . *noT-b7-.< **i FO 12552 «5ka**ftJ*» 
dull. JH*«*a^*yR***3S***L-C1S^*l*DNAIIfM-fc* "J-T-frfcSl 
UPHtfcaa^* * - t *DNA V *'--b*&4:'£fiJJ3 LTRf»¥» 3«BXIi##*ja 
U*v»T8<frHMS*» Hi**.'-** &tt©T->* *£-v 

-XL. M. D 7 9. 4 1 ttSS^PQQGDHae^aaKyUtXKRW-U** «J 
? k*-?- K7*-f v-frfflurt:*?'; >t 9-45%ff£j£ (PCR) Ci-sTPQQGD 
HS{k?^^sL. DMA U J: ») Jt-frBI*$*Til*A'? * ? - C i 

BTffcfrftimil&KSpX-*-*. fit, %8L'<* - £ PQQGDHSf 

Xf&tetttMfc utx^>;-^>^l, pqqgdh l' 3 - Ptiae^t^tia* 

[0 0 19] 

d h m&*<o%>mtsimmm ftavc «t o -ctr ui a*c § & «> 

[0 0 2 0] 

Tv* I- /< ? ? - • *>37tf -f *X I FO 1 2 5 5 2 PQQGDH 
fcfrJ-oWf&^&o?— ff9lZ'.-»,*X &TVL#f?o tt\ Tv* Y.x? ■ f})V 
37irf < I)* I F 0 1 2 5 5 2 1 - 3 B n»*N£*LTft fcftfcJt** 

[0 0 2 1] 

§-©o f?J*.**7 J. / - )l * 7" VJ'rT Z&fcg&ZSim*, >) Z ? I' T - -t£ 
[0 0 2 2] 

3 Jl'C i-^ 7 y * h ? - • X tf - ■> - X L . M. D. 7 9. 4 1 1*OJS^82?U 
[0 0 2 3] 

^S^ix^PQQGD Hafi?4ia4"«* > ^-t* ,1 £ £ oTf^-C 

Kitll? L#i 7 r - y f i (i •/? ^, h'frh Lr»jR?n?t 
LTV** 0 i«i t £7 r - -S<r>Wt LTiiX8tffi (Escherichia col i 
) £is±m£t) itSLambda gt 10 > Lambda g t 1 1 & t'*«£»f 
mVk\Z?v 7, X KoW-t LTMtX:»S (Escherichia col i) t 
ttipBR 3 2 2 , p U C 1 9 x pBluescript* pTr c 99, 
pGEM-T v e c t o r fcfrt^tf £>ft-©o 
[0 0 2 4 ] 
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- -if * ?U ^ L ft 8 fci Ss K. J: o -C ff ■? t A *c § * «> 
[ C 0 2 5 ] 

JiHTttT-i-aT, * 6U**1&ft£'7-*&ffM-C&« t>«0-C<fcfttf#UlR£3ftfcHo 
— ttfl9Kli^:»fi (Escherichia col i ) W3 1 1 0 , XffiWiC 6 0 0 

So 

[0 0 2 6] 

-7-*- (UM-tfaHWifMe^) oftSi, PQQoailiqcJ:4bGDHft'ttofia36 t ra 

4SU a^P Q Q G DH ^litiSifttlRtnii'J: io^^gCioT 
ftfcJEHHKfttttt* ##WCie**ft* - i K J: $ , £S6DP Q Q G D H 

[0 0 2 7] 

W±^ScJ;9#^nftt4i!PQQGDHgftMSE?^Sc i c- n c e . & 
2 14 %. 1 2 0 5 ( 1 9 8 1 ) UUW.Z irrz-yr** ->*feK J: >)ilxU (IB 1 , 
§-f-2) o Sft, PQQGDH^t;, y®ge?iJfi±?fi«OJ: o fc*£Sft-£8t£E?flJ: •)* 
5eL* (12 L B?ll»*l> » ft> ->^>V/««Sr^-<>, ISrEfl (@e?«S^4) &CF 
t ?, y ©gSiry (ESI** 3 ) (is 2 ic^ ? ft &<> 
[0 0 2 8] 

PQQGDHSS? * & m^x. '< * * - ^ h a J|2 L P Q Q G D H A * Stfe"? 

Ei^T, #5tco*Kf£<7>7-5 ygf^a^ 1 !^, X*, «jq, XiiaHfc**trJ: 
[0 0 2 9] 

<3fe#S P QQ GD H*3- K-r&*U * I' + f- KO»K> 

WlWiiULTWSiiifcPQQGD H 3 fi^ tit LT, « ?>^?SU 

j3v»TiH£«or ./&^«&£ft& J: *K'«J**4n*.*£fcfcJt *K §tt£-*-*3fcSHBP 
QQGDHl* 3 — Kt* igl£? * flfHi" * £ t rt f T § •& o £ © £ ^ *SWt4* Sfl9*ifeE9!l 
H»«ofcJC>o^liSfett*»'SfU#j^T»c#<»<bftTJiJ») (fflljttf. Mo l e c u l 
ar Cloning, Third Edition, Cold Spring H 
arbor Laboratory Press, New York £#M) , 

£*1-&it£^-£3liR-*-&C:£ K JtoT<>. 3!tKaPQQGDH*3- K"t & itte^* ft 

- > P C R #*d E L T i«6<J k 1-& jtte^-tSiS A {C &#|* # A L „ P Q Q G 
DHitfe^ 9 -C "'7 »J -fcfit&i-So v> ^A^:^mcoT#t>ftft*ffl^^S^ii^^: 

§£ vol. 5 9. No. 3 ( 2 0 0 1 ). P 3 5 - 3 8C$^3«i^?.i-f 
yx?y y-f*) > 7~m~XWi, Z k i«*iStU, ft f.: 3 n <r> 

[0 0 3 0] 
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ElSS** CtT, lESlffiK^t *-;&l*]«D-£S<7)P QQGD Htitt±KlffiftL 

•Xfilttfr it ±SEJtffc*9 ?n/u- J- "Cff i itUJ: * 

Ul-meihoxy-PMS t XTT4lPx.T-£B?|!3gSL.r:ft«4 l 0 nmO*3b 10 
S*itKPQQGD HOfS'ttSriii^ U * LT7 ,V h - * KI&1454<Bj4fl P Q 

Q G D H U Jt <m 8 0 ' % KIT U«T L T n * * 4 'f 9 L , *U/*a-xc»t * 
PQQGDHK ik^J 9 0 96 U±#S S 4t-T v>* * o - ^ * SRt*, .1 

i -cia it ^ q - y com * mm l x * «> m * sttaf * <> 

[0 0 3 1 ] 

<sssp qqgd Hae^sa> 

3fc5fcfl P Q Q G D H it > ^I±it4 4' fc' * f U E i i # 

x**„ s-r^ifeo^ftKio-cmsjsjtfcBtSEapQQGDHae^t^jia 

± ? * - (flxtfpUC'O?-, pBlnescr ipt^^-! 

XUM'<^-*iitio aRftSK* *-Ktt»±rtXS>3tR» PQQGDHK » 

[0 0 3 2] 

(Escherichia col i) cr>i&i?Klt. IBM > h 

tlx. H\ &&L'<9 9 -^AfcAE*©*******!*-*- #~ *«* U(r>4*-fr«)A 

QQ G D H^Itt* 4rg«?r *i tf <fc n w 30 
[0 0 3 3] 

- M*?A. ? ttfcSfcgS P Q Q G D HjBfc* ^SfcSMTtl! iiciD, #S 

[0034] 

«w«nrii6'a:a*'ft'fr*-c**iurj:<, wi^y^, fc^**, x, *-tw 
>tiafoftmm, ^star** «jaaj»*^«ffl?n*« *?>{i&. 'j^bubl pc®£. ss « 

[0 0 3 5] 

?gMfe^#» ? ±SprBfe -e*oTfl.oat*a pqqgd H**g± s Jt&g&*fl:-ci&jMgj» 

^B#M«, «F«*t*«0^*IEj!H*«>4ir«rte^atStaPQQGDHai44ftt. 
lt£-mb-$"&&$im P QQ GD H&£*£* , *S?*L-CB1!5e1'*C tT^-C** Fijx.tf&a 
®P QQGDHWllSgji'^TCU^-r-o^mUilf^^^T?^^,, ITii 
12-7 2B»H«a;T**o WpHli, L flop Q Q G D H« 
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[0 0 3 6] 

P QQG D H^-I@ Jfc+fco ^£ £ PQQGD H0*5J-*&S * > R 

fl? n-?^7 7<- (199 x. . t77f -;77 (Sephadex) triu (77 -> 
T-s-f * >afirtc J:4 7*. , i'%a, DE A E-f7? d-7C L - 6 B (7r*? , >T 

/<<f*-f*) K*7t D-7CL - 6B (7r,1/7vT.'?'f^f*) , CMt 

it tJ: **£l!PQQGDHO»RS*JR»-*-* *• «J^. I#rt*tBC 

J&«?it**a» tciotlM^u ^tS#* 

fcflk, JiEtlBI#K*at* »«*fr}£iKJ^ttSfflPQQGDH^itt«S*3tf&-** 

Q G D H * mmit L , *M <t t T ftJfcSJR-T * -1 1 35 ? -C $ .© o 

m^;i*wj (sds-page) n&^x v&mi-wj-mtzn 

[0 0 3 7] 

it, t" •) G 0 0D<^»«»U*»$*TJ3V^T'() «fcn 0 ££-C«IB3*i4 

m$&t l.i:ft&%<><7>UG 0 ODaMft"?* <J , 4 J -CiPTPES> ME S XfiM 0 
PS Lv» 0 
[0 0 3 8] 

*&B*>8t«apQQGDHttx PQQ^ilSl t L--C> 7*^3-xt®ftU5 - 7'> 
3/7? h vS-±fc-*-*Ejfc*»S*-r*fl:J8 T^-oSIStrStefi:.. PQQGDH 
C J;4 7"-V3- X cDHHb fc#o *C iljG ?H4PQQ^fit aflsHjcKsil <^>MfeSl6 !■* £ tj 
£ t**fli**o MfeifcSt LTIiWjltf, PMS-DCIP, 1-methox 
y-PMS-XTTv 7x U ->T><fb* 'J * A £'£/3v>& £ £ ^{fcifc&o 
*«IWU^v»TttPQQGDHfiMt<Oiift*» KJIi LT, £lTOl«ISrffl^, J£J.T<7>* 
ftKfc^TfH it it*. 

HraM MO P S ( pH 7. 0) 

ImM 1-methoxy PMS (7itv"/^ ht»-7x - h) 
0. 2 5 mM XT T 
5mM — ^ 

±HKMt£l 40,, I £ 2 5*CT'£j5:r>^fttnfil.fcf&£0. 1ml «B**iS4:J!lD*. 
i£0U -lr<oa^^a-^ 1 'd-m&£z*)<r>4 1 0 n m<7> M ftJt^Hbl'iBJ Set* o *?£<i^ 
^•?i»it:tisit*** , 7f>i/2 A mo loMft* 1 *fi£ (U) if«, 

[0 0 3 9] 

*^^<^efc^SPQQGDH<7>^^3-xU7t-r*g^ttti, lltLT?^ ~* 
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hK X ^If^l-ft ££tf ? ffi.*ft<> 
[0 0 4 0] 

is-r&o ? j-unstsspQQGDHeHiiju* asfiBftu&si 

[0 0 4 1 ] 

ft icoTIKt^o 

[& * W 1 ] %giteD N A (?) frft 
T>* • A.V3 7-tf-( * 7% I F O 1 2 5 5 2 &<^fel*D N A £*<7>:fr& 

1 5 0 0 0 r pnix 1 0 5rH) «cj: '9 %f£ l-fco fcfcHfcS'fM'feD n e a s y t i s 
sue kit (*7*'ytt) fcJS^Tjfc'&fcDNAfcJllltti, IIISU *UTB^?7 

[0 0 4 2] 

[H5Senj2] P QQGDH^a- H + ft *i£ : J-**#1'ft DN A 0fJt<0»lM* SO-^fg 
D N A If iffi&x.^ 7 ? - 

(PCR) Icjto-C, iOit-fft PQQGDHae^ 4r-S-trDNA««*i9IBS*?t 

„ i^. ii -cffin sutfty^^ 7->* wt* . v— x l. m. d 

7 9.41 ^fi^eOHTit'ft PQQGD HooJSgffi^ C A - M Cleton-Janse 
n 6M o 1 . Gen. Genet., 217, 4 3 0 ( 1 9 8 9)) * Jfcfcatr 
L f-z 

7*7- K 7" 7 -f v - : 5 ' - A C A A A T C A T A T A G A G A A C T C G - 3 ' (E 

yy*-* 5 ) 

';a'-X-/?^7- : 5* — TTACTTAGCCTTATAGGTGAACTTAAT 
GAG AG ATC.C TGG G- 3* (£?g*-9 6) 

PCR JiWTOS 1 Kjpi"a*076«Sl»-Cfr 9 4 tl 2 »«OEl5, ^K94t30 & 
ffl, 4 St; 3 0**HK .5.^7 2t:2ySoSSt 3 0t^?*, 72tl0 »^<0 

[0 0 4 3] 

T A K A R A L A - t a q 0.5 L 
10-fold buffer 5 ^ L 

2 5 mM M g C I s 5 ft L 

d NT P mix (2. 5mM) 8 i* L 
7*7- K 7*7 •< -7 - ( 1 0 p m o 1 / /( L) 1 u L 
')^-A/7 f-7- (1 Opmo 1///L) 1 L 
template 
H, Ot l 5 0 m LUUSE 
[0 0 4 4 ] 

ft ^ ItfclStBjfifiK-f pGEM-T Easy vector l*T7*>tt) HSIIS 

U ,1 CO 7" 9 7 5 Kt-*»fiJMl 0 9**®»<E»t/So >^ $ ^> *L >fc 7"? 7. 3 K* p 
TGEM-GDHBi L,t. 
[0 0 4 5] 

[*lii«3] T~>* - AJPaTtf < I FO 1 2 5 5 2 60 Bp <S 14 P Q 

gllStf] 2 Tft f> 77 7 ?, KpTGEM — GDHB K?>?A 3 * fcilft^Sf «-<»*££ffiyil 
4B i gDye Terminator Sequencing Kit (7" 7* -7 -f K • 
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r 5 j m sg?y it jt # -t 4 x ge?y 3 u ^ * *i « 0 r 5 / asig?!j & sm ? 

ft£ * > » M^t>^ fi ii^f 5 0 . 0 0 0 V & *) , 7 >• % J- /s » ^ - . * ;V3T-tT-( * 
*©flT*H4P QQGD H i Lfc 0 

[0 0 4 6] 

[fc**i4 ] P QQGDH&l*^£^T&fl^* ?-£OiI3l 
$JS0l 2 T# 9* ?, KpT6EM-GHDB**atU •< -7- 

7*7 - K/^ f-v- : 5 • - G C G G C C G C G A A T T C A T G A A T A A A C A T 
T T A T T G G C T A A A A T T A C T T T A T - 3 ' ( ®M 9 % 7 ) 
»)n-x77-f'7- : 5 • -GCGGCCGCCTGCAGCTATTACTTAGCC 
TT A T A G G T G A A C T T A A T G A G A G AT C C T G G G - 3 ' (t£9%tt 8 

J 

P C R liJAT^S 2 «3i«-fr*lrtO#**t , 'efiir», 9 4 ID 2 JJ-M*>Klfc> *K 9 4 "C 3 0 & 
m, 5 5TJ 3 OU'lfl. &E>'7 2 *C 2 3 0tO^ S&K 7 2*0 1 0 55"WO 

[0 0 4 7] 

Sigma KlenTao 0.5 /< L 
10-fold buffer 5 ^ L 
d N T P mix CIO mM) 2.5 /r L 
7*7-K/7^-v- (lOpmO 1///L) 2 ^ L 
'J/<-*7 , 5-f v- (l0pmol//iL) 2 /< L 
template 
H, OT-5 0 ^ LKMtt 
[0 0 4 8] 

ff&ii»l:*i*eftllHWBc oRUPs t I UTtOKLfco tfc WM" 
*fk9L'<* ^-fcJMftU i^7X^ Kt^HfJMl 0 9t*#JBS*5»Lrt:o # 
fcjfcfc&RT'?** K^pUK-GDHB (S) ttr: <@3) o Mfe»#*3 0T:, 
10 0a g/mLT>t'v''J > i 6 u M P QQfc^fr 1 0 0 m L OL B^itilT— W% m 
Itik i* PQQGD FO^tiWftfelifc, tfh i^PQQGDH»»Tt^75^f 
@B9!l*-6ltSt L-tt.:*|Sj5 0, 0 0 0 *K Tzs* T- * - • * *a T-fc-f- -Y ii * 
TFO 1 2 5 5 2WS- ; fii ««-SU.>fc„ 
[0 0 4 9] 

[HJS^j5] T->* J-,*^?- . Tj^aT-h^f rt^pQQGDHjftfK^g!^ SS.it 
LB^ftl LS-5 0 0mL$79X3C5 OmLfo^ftL, 12 1*0. 20mi 
- I- tv- ?"*ffo fc 0 &?&f&, SUMSM 1 0 0 m g /m L T V fc' > 9 > 

V 7*0 feT )Vify ? h\i?S -> K 5 0 ft L U PQQGD H|Sfi'<* ?-pUK- 

GDHB CS) tr^i-^^u^-^jg^L^o * L'C 3 OtJTl 6 e# M 41 £ •? if ^ L £ <> 

[0 0 5 0] 

19«i|*Tlfe^>l&*fft*i*'C.»*a-#-4i t*i Jt IJBteL/cSfl:* 1 OmM T r i s-HC 
L CpH7. 5) UiK»Lfc 0 ffftJt'C^HSrfT'/^ 

, DEAEt7rD-A !7T)^y7.'M^f^ , CMHr7 70-^ (7t*7->t 

[0 0 5 1 ] 

JA±*>#ttlCj: o^Hfti PQQGDH(il^i*iCl3V'TI3(ff-(?)/0 K**U 
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?%mim&m: sot: (pa 7.o, v&mmm 

[0 0 5 2] 

[SfeS W 6 ] PQQGDH^C *s£S fc X v y >? r<Dtt1)U 

7*7 -f* - t ffi v»T PCRtff o r.:<, HJSffJ 4 "C# £ iijfc p U K - G D H B ( 
S) ^.fStLT, 3fc«57*5-f-*-*fflt»fc PC R&fr^Xzo 

y*V - y77 i^?- : 5 * -TCACATGTTCTTTCCTGCGTTATC-3 
' (B2?IIM9> 

')^a/7 -f : 5* - ATGGTGATGGTGATGGTG CTTAGCCTT 
A T A G G T 6 A A C T T A A T G A G A - 3 ' <g2?U#-t 1 0 , TiHT* l.fc?>£*6 X 

OT^^-fcffl'^fcPC R£fr-p>fco 

7*7- K7*7-f7- : 5' -TCACATGTTCTTTCCTGCGTTATC-3 
• (£919*9) 

')A'-r/^7- : 5* — GCGGCCGCCTGCAGCTATTAATGGTGA 
TGGTGCTTAGCCTTA-3* ( @£5!j#* 1 1 > 
PCR«**«4iR tf* ft U X •? o 

[0 0 5 3] 

PQQGDHierTiSi: fc: v ? 33-11:3 K> £#Jq tf ft &*ifcJ*MJte-?-* 
EcoRiiPst I TMaJKLfc. «|fLfc*ft^|f**«|S^*'*'-fciM£U £«D7* 
7*5 Kf*»IJMl 0 9#*^JHe»Lfc, i*. Kl-p UK - 

G D H B C S ) C-H i stUo «fg«M 3 0 13, 1 0 0 /f g /m L 7 > e «.) > 

tWtohHtz* ft* cop QQGDHWstr s V f>fm Lrt: t c*ft5 0 

, 0 0 0T'*fK V*f*YJ*?9- • *>3Ttf f I FO 1 2 5 5 2 fi t 

KWr-S L ? £ i-ttffi. t t T**« 5 C? *ifcSf£S« PQQGDHi — 
£.tt$: L k Z. h -?$>Z> £ t -hW& h *l £<> 
[0 0 5 4 ] 

*Ji«6t^i3tir:7"7^5 KpUK-GDHB (S) C-Hi«*»atl, 

^-^^•Cx?-^-^ PCRft^tr^ ^60?gA*r?To?to 

7 -t U - V <~7~- : 5* -TCACATGTTCTTTCCTGCGTTATC-3 

«J/N'-^7*7>f V- : 5' -GGCGCGTACTATGGTTGCTTTGA- 3' f 
EH** 12) 

4 "C 5 fl-moRlfc, ^9 4^1'^, 5 0 "C 1 7 0 *C 2 S-MOBtJS* 25^? 

[0 0 5 5] 
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[£3] 

1 0 0 mM Tr i s-HC I fpH8. 3 J 0 . 5 u L 
5 0 0 mM KCI 5 > L 
lmg/mL B S A 2. 5 ft L 

(15-100 mM) M g C 1 2 5 t* L 

1 mM MnCl, 1 . 2 5 - 3. 7 5 L 

1 0 mM ATP 0 . 5 - 1 . 55 a L 

lOmM TTP 0 . 5 ~ 5 . 0 a L 

1 0 mM G T P 1.0-5.0 ft L 

1 0 mM C T P 0.5-5.0 ^ L 

7 * 7- FT* 7 i "7- (20pmo l//iL) 2. 5 ,« L 

») (20pmo 2. 5 

Dime t hy 1 s u I f 0 x i d e 0 — 7.5 /d 

0. 2 n L template 5 // L 

r T a q Polymerase 0.5 /iL 

H ? Ot5 0 fiLUIi 

[0 0 5 6] 

«*^#*3ftfc»e*JiffiKfr*E c o R I fc P s t I T«|»Lv pUK-GDHB f 
S) eD»4S«e^-fc A*i.&££o ^©iTCLT^Aiti./^^An-t^lJMlO 
9 t^SISJft LtSJftjftft^^ -f 7*7 V - Lfco 
[0 0 5 7] 

#£#.£3 D •=.-•£ 9 65t^^^j#-7^ ^n7"V- 10 0a g/mL^)7> t: 

->l) 5//M«OP Q CH" LT 1 mMcoSHtrt^v"? A£-grtr 6 OO^LW Circle 
Grow M e d i u m <* I- 7 9 v- >tt) £3f@U 3 7t?-^ 2 0 0 r pm<0 
«i: 9^ft"C^*l-^(, ffi#£il'L/tfi$S (3 0 0 0 r pm, 4 *C , 3 0 m i 

n) tBSZU 3#U*«l?itfc»B* (5 OmM >• V p H 8 . 0 ^ 2 mM 

EDTA. Img/mL^/f-i*. 15«M PQQ'J 6 0 0 u L K«jgl»5 Lit 
o 3 7 r-C 1 U, 3 0 // L02 0 mMiift* JV-> A?§^4->if,Jn U;, 

7-f -t- r-#7-Y ;i/^-7*V— h C3-->^tt».i fc*U Lfc (2 0 0 0 r 

pm, 4*0, 5m i n) * f#£*i.£±}jf l-WT^x? »; fc 0 
[0 0 5 8] 

fco BP-^x 4-f 9 6^-7 ^07*1^- !• (3-X ?-tt».) £ 1 5 n g/, ( L<0? r o t 
e i n A /Gift £ 100;/ Li&JJB L 3 7 2 I^WfeM t rz 9 PBS i§ift"t? 3 IH 

gfeHL/D v^SffSr 1 5 0 a LffiipU 3 7tt'3itl2^f L, X9 
rav-f U - h i L£o f*fflSL?t 8 0 ft LOO . In g/^u Lc0^7 7> I g G 

UnC5 X H 7^Vy 9 7=t; 9 D - ^ JUifcteoA o £ 9 6 * D7*l'- M-ifCOJS 

>L±«? *^ZJD^ iSffl L 1 0 0 f < L <T>-'u :> * > p B S fcifcT»si*IBF* Lfc* 7 «J - 

^v^ffl-v-i ^H7*k- SHrSSqtx 2 5^-C'l ^WiPBSf'3lilfti 
LI 40; ( L^?QQGDHT?-t-f ( 4 mM 1-methoxy PM S 3 . 
5 m L, 1 mM XTTS« 3. 5mL, 2 0 mM •7)Vh-^'bl.<{iJ r *3- 
7><§yft. 3. 5mL. 4 OmM MOPS-NaOH pH7. 0 3. 5mL^ 
m **6J|DU 4 1 0 nm 0«&tc;^* 1 5 jHUMTWe Lfco 
[0 0 5 9] 

i-sps^^^ y - - > ^fi 7 > 9-j-s -asm 7 -r 7*7 'j-c#LT7,vh-xiss 

?I t * ? d - V £ m Se L . * o ffl £ S ft A * A ft ^ *4 L . "C * £ 7* ,v 3 - 7. * £ g i L £ * 7 
•} - ^ v 7 t , 7* 3 - 7^ 'sw EfBltuJt L -v )W N - 7. 'N^SiStS^fiiT^TC i; w 
»St * * d - *✓ i4l.f>^«PQQGDH ste^ ^>iAEffi?lJ * L fc 

fci%7 5tlOi r, )i'^* l T^iy, 2 9 5#I<^^V ->>75 ? ^^^ ^ 34 2 
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o /-'^-A^Ifi L/^i: QQG DH< 7 >?Stt4' 1 0 0 t U itlUtfT* 

x Vfrtim t fc#±S«> P QQGDHtfflv 

ffiRtfG ly75Ar gfi^7 5§75 / SfW^'; S itfcefcgte 

[0 0 6 0] 
[314] 



»&3« 


iOO 


97 


Gly75Arg 


100 


72 


GtRlGSis 


too 


55 


Lcul«9G!n 


100 


63 


G!y295Glu 


100 


S3 




100 


69 


Trp347His 


)00 


85 


Al 8351 Thr 


100 


55 



[0 0 6 1 ] 

[*«w 8 ] »£a pqqgd nmiz*^<omi£.!$mm$:m<om^ t xtratsa pqq 

QuikChange Site — directed Mutagenesis kit 

-t pqqgd nvffimM&^KU&fe&ft&mvm^&'fT^Zo ^wni ^rn 

£ irfzB^L. 7 5f iW/'Jv-y, 2 9 5#iO^'J->v, 3 4 2#§<t>> 

+ v 3 5 1 f l«077->, 1 6 8Si«)^V?^, UgtScOc-fv^, 3 
4 7t@WH'yh7T Veo£g&i2eOT $ Y"? & m&tePW 7 > ? & & 2 0*1 

fj^t4'/7-f7-^t|5C^to Av S 5 K*V'T#fiJl4^fi*i:E L,ft PS 
CR *L-¥-'*l 7*9- K» CF -' J* * sf, 
[0 0 6 2] 

[^5] 

E9i£ : se^y 

GDHB/Gl 0 0 - F : 5 ' - G T A A A T G A T G C T G A T N N N C A A A A C G 
GTTTATTGGG — 3' (3 5m e r v 1 3 ) 

GDHB/G 1 0 0-R : 5' - C C.C A A T A A A C C G T T T T G N N N A T C A G 
CATC ATTTAC-3* (3 5 m e r . £$9$-9- 1 4) 

GDHB/G3 2 0-F: 5' — CAAATTAAAGATTTANNNCAAAATG 
G T T T A A A A G T G G C - 3 ' (38mer, K?iJS^- 1 5 ) 
GDHB/G 3 2 0-R: 5 ' - G C C A C T T T T A A A C C A T T T T G N N N T A 
A A T C T T T A A T T T G — 3 ' !38mer, ST!)** 1 6 ) 
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GDHB/M3 6 7 -F: 5* — CCAACCTgTgg g g A T N N N A C C T A C A 
TTTgCTg g — 3 ' (33mer, @2?U§-f- 1 7 ) 

GDHB/M3 6 7 - R: 5 ' - C C A g C A A A T g T A g g T N N M A T C C C C A 
CAggTTgg-3' (3 3me r , E5ll#-5-l 8) 

GDHB/A 3 7 6 -F : 5' - gCC A AC g gTTNNNC C gTCATCT gC T 
TATgTCTA— 3' (33mer> KyilS* 1 9 ) 

GDHB/A 3 7 6 - R : 5 1 -TA g A C A T A A gC A g A TgACg g N N N A A 
CCgTTggC-3' < 3 3 m e r , Bfltt 2 0 ) 

GDHB/Q1 9 3-F: 5' - G A T C A G G G G C G T A A C N N N C T G G C T T 
A T T T A T T C - 3 ' ( 3 3 m e r > ieFUI^ 2 1 ) 

G DHB/Q 1 9 3 — R : 5' — GAATAAATAAGCCAGNNNGTTACGC 
CCCTGATC-3' (33mer, S£?!l#-f- 2 2 ) 

GDHB/L 1 9 4 — F : 5 ' - G G G G C G T A A C C A GNNN G C TT A T T T A 
TTCTTACC-3' (33mer, EfllW 2 3 ) 

GDHB/L 1 9 4 -R : 5" - G G T A A G A A T A A A T A A G C NNN C T G G T 
TACGCCCC-3' (33mer, 2 4 ) 

GDHB/W3 7 2 -F: 5' — g g A T A T g A C C T A C A T T T gCNNNCCA 
AC ggTTgCgCCg — 3' ( 3 7 m e r , Eyy#-* 2 5 J 

GDHB/W3 7 2 - R: 5' — C g g C gC A AC C g T T g gNNNgCAAATg 
TAggTCATATCC — 3' (3 7 me t, Efitt2 6) 
[0 0 6 3] . 

QuikChange Site — directed Mutagenesis kit 
Uf*jgT& 1 fi L<OP f u T u r b o DNA^V^f-t* (2. 5U///L] , 125 
ng^)7f 'J^-^^S/?^-, dNTP?)5.vn^ 1 Ong^pUK- 

GDHB ( S ) tl/10 SOP C R ? 7?- t L £<> KiB*ffJi 9 5 *C 3 0 & 

M, ^U, 9 5t3 Ot^H. 5 5X5 1 .5.0=6 St; 1 Oftfflt' 16+0 L^o 

KfofcTfeK%mDiiA£mi;-$-&t:it>K*- y f- £tfK?>1NISB$D pni (10 U//t 
L) 4- 1 m LffiJWl- 3 7 *CT lf^KI < V* h l.£<, KlSeVlO 1 A L*«V*T* 

RlXLl-Blue *USt#£Jft Lao 
[0 0 6 4 ] 

# H/-t:fJSI5Jft#^> => c? ^- £600«L<>DCirc!e Grow medi 
um <x )»9*-;/->tt) KSHiU **W7 tlBI««>^«-CX^ 'J-^^^iff of:, 

S#^7Vti->'iyiO0^g/mL, 0 . 0 1 mMO A V /d t: ft- * *? * f- -> Kjfc 
tf6 aM<OPQQ*^-tj-2mL<iOLBi§«l'C3 Ot, -lftJS*Lrt: 0 ig^JAx S#*iS>fc 
S-Jfc^BJRt, 6/rMWPQQ4'^tf 1 OmM MOPSft«» (pH 7. 0) 5 0 0 // 
LUffHiSL*. «Eu»-C»ffl*«[*i 2 5 0 m g^>^ * X ($#£tttt«!) tin** 
-X> ay*- (K#B*tttll) (2 0 0 0 r pm, illK 6 0#^, -f > * 
- 3 0 &H t 7 * -f ^ K J: otlftit^ L fc a 
[0 0 6 5] 

l#Sfe^?feO^VK*?t'L^SI ( 1 5 0 0 0 r pm, 4 t^) U Jty»£H i 

s Mi c roSs i a Purification Module ( T~* ->vi> • "7 r 
lV7-/7A'^f*tt8! *fflv»T«»t^o 2 0 0 a L»**K**»** , » 

[0 0 6 6] 

W±eo iiCLTIIf, iifc*3fc«S PQQGDH <o3IU#»iS *^^^iM5fe L £<> W 

%s ffim&mmm* so. Lfo^L^^ 1 3 0 /f l ?>t ? ±4 mm (20 «m m 

OPS pH7. 0KfcJS*ftfc3. 3mM 1-methoxy PMS1-60//L 
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2 0mM, 17 1/iM X T T * 7 0 ^ L) » - ^ * a - 2 0 L 

K 5 mMK <t Kj&ft U *i«5 K L £ 7?&Kf£v> PQQGD H»1**Siie L 
• ffi , itS. £ L T^JSWJ 6 -e» £ Jx>tr t x v v * ^ jq L iz If £g[ co P Q Q G D H * 
Jflvfco g 6 H^+o £ 6 fr-feE »4SOPQQGDHtJt« 

LTi-'» t ft <?>5fi: ^3 p Q Q G D H i, v *> Y - x X 0= # v ? h - * u ft f « £ fiSHtfteT L 

[0 0 6 7] 
[«6] 



t :i ^ m m 






5 ^ h - * 




v * s 


J 00 


90 


75 


34 


G!y75Tri> 


100 


78 


88 


42 


GlnlBSScr 


100 


3f> 


64 


16 


G 1 t» I CSC S y 


100 


24 


63 


12 


CJnJ B8Tvr 


LOO 


74 


<39 


23 


LculMPhc 


100 


*8 


78 


33 


Gly255Cys 


100 


80 


?4 


26 


Gly235Asp 


100 


64 


77 


26 


Giy2S5Clu 


100 




7 2 


S7 


G Jy295Phe 


100 


?5 


70 


34 


Giv2S5Val 


100 






37 


Gly235Tyr 


100 


32 


8! 


28 




100 


7* 


fit 


39 


kel347His 


100 


86 


90 


5? 


Ala35SThr 


109 


60 


80 


21 



[0 0 6 8] 

Httk 1 P 0 5 7 , V ><,Vr Vtt ;Bi opo I ymer. 5 4f ( 

2 0 0 2*) , P. 95-105) WSL7c. ^TXU-f-y'a^^^^y'J 

eO*£5t K X o ft & £ <T> ft® iZ & ft t T i3 # 1 S# R'ft's oo st ft ft* 1 a ■/> t 
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? it* G 7 5 , G 2 9 5, M 3 4 2 , A3 5 1 Ko^TfJ8 (1 %O^S|^"C\ 
MitK)tC.1f^S5*^n& ^#x^4l.*Q 16 8, L 1 5 9, W3 4 7i:ov>Tli5 

04 KmLti 5 oO^>t^iS-f!lL.. #7* /®S^.»5±*eoBi^^A?il& X i \zm 5 

«;^L?t§|gf.H-^w&lt^r5 3 >x>? 7 yyfezmi lx pqqgd 

[0 0 6 9] 

Uyf^M^^fz (B4) „ PCK^m.£EJ£il£«M)£*?l7 K^T<> 7"7 -f-v- 
KiiG 7 5 £ifc<*Q 1 6 8 t L 1 6 9 f'C*tJ&-^&K?iJ£-g-tf fc^^Wcc, 

[0 0 7 0] 

[ft 7] 

lOXbuffer for A c c u T a q ( > V^HM) 2 ft L 
1 0 mM dN TP 1 u L 

7+7- Ky?^?- (1 0 pmO 1//<L) 1. 2 ,u L 
*)>•<- X 7 <{ (lOpmo I/hL) 1. 2 « L 
Temclate ( 1 0 n g / /< L) 0 . 5 « L 
dH r 6 13.9 fi L 

AccuTaq (5uni t s//iL) 0.2 /iL 
Total t'2 0 ^ L 
[0 0 7 1 ] 

7*7- K 7*7 "V — : 5* -TCACATGTTCTTTCCTGCGTTATC-3 
' (EiFU§-^9) 

S-primer ( G ) - 1 0 - Q L : 5 * — A A g A A T A A A T A A g C C A g T T 
GgTTACgCCCCTgATC — 3* (EHM 2 7 ) 

KE^ftiie 8*03 OfMHU ^<-9 4t5^H, 6 0t)2 0W, SO" 6 8 V 9 0 $>N £ 

3 o 9 >k ftu &8ti o %n t 1 7tr 0 CRjfcfctt T-G 7 5 i^g^it* 

, ^ 6 X n UG 7 5 Q 1 6 SfUfe. L 1 6 9 §UEOT 5 ^ g?m&<Ofi<& 

th^i'X 1 6j£'9*?£*&« n^-t^TOffi^^-fc-eii^jS-^^^jfliJ^ifeli, 04 
(C^ Ln: SflSScOT'^l'T- (S-primer (G) -10-QL- S-primer 
(G) -10-YF) *fflv>, m±Mb&®m<0 2W<VmfcT*mmKLK&ittiii$iK 

l (KH-K H4*£J8l) *fffc 0 KH- 2 5 (Kit 2 , BfH*3, WW 4, Kfir 5 

[0 0 7 2] 

o RJC&*ftf4 9 8t!3 OfMfl. 4 t: 5 6 0t2 0f«> Sff6 8t2&H* 

5*** n't Lfc. PCRE.tt>^7^ 2. 4 LT^>cO±fe7"-=M -e- (10 pmo 
l/«L) (K9?#-^7XCK8) £«SitJlx Sflt p C R £*fo e i &<OK0*fMi 
9 4 b5fl>n, 6 0*0 2 Q&m, &tf6 8^ 2 5*4 M1ikl~ 72tl 

0 jS-K £ Lfc« 
[0 0 7 3] 
[*8] 

S£-SHfcKM- X ,a L 

lOXbuffer for AccoTaq (v ^^ti^> 2 ^ L 

1 0 mM dNTP 1 ,u L 
dH, 0 (14. 4 - X ) /, L 
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A c c u T a q ( 5 u n i t s /// L) 0.2 p L 
T o t a ! t* 1 7 . 6 ,« L 
[0 0 7 4 ] 

JBUb«>»ttKj: o-CftfciifcatSSfflafe^O?-* 75'j-iBcoRItPstI T«Jir 
U pUK-GDHB (S) OStaae^tAfttjt, *»B*JBK<e»Lfco B^fe 
&i$?> 3 d - - 8 l-gt L&:ftfc-?mL£ft* PQQGD Hf£tt2ltf£S*r *tt 

t ftW t L T * ? 'J - - v fr -p fc c X g#^te<oifil±* 1 S S> it >; o - > U ^ fi 

*«WWtfc» ffi, @6<^K£'/>T G 7 5 (GGA) ^09f£#Jd\ &n#S?ft«7 5 

&o £ fc* 5» 3p3ii^7 3 KT&i£ftge5iJ£^-f „ — 75, Pile (TTT) 

*rt*ft*<ttai-a?|«>*±SK|B*8n<:B* (Fixii'L 1 9 4 (CTG) ) C#£? 
it&Ti; /gH£S» ? ^f£7,'U7 r^y N 3 **T#5SS*li T 5 /»K*»SilTV^*i 

[0 0 7 5] 

ttT3»« L fcft, fcSKfci** * RlStt* MS Lio 8»5e*§*# II 6 ©SoefiCS L 
„ £4>$#>6n&*frJ:* JRft*nfc5fc&SPQQGDHIi££SfcJtt*LT^Tii 

*>3fe£S*PQQGDHKi5V»-C<>;fcS <tTU -0|5O^^)T<±-e<OR0 J l4«OfiT L 
TL-tv gp^EM#M14l^^fi!>-C1g4l.^:&^S!IPQQGDH*:^#-r*ii:^-C§^:o C 
3«D J»<fr Jt«K L T M U ft 3?# ftttfc »*• BUfefi P Q Q G D H * ftR"*" * i fc * * 
[0 0 7 6] 

*cN0. l 3fc^*-cli-7^ f- - * c Jt 1- 4 S £jt-<T i/9Cj 

SI&tSfCtt*bl /SK-aET^n-fHftTL-Ct*** No. 6 gfcSE#K*^T > 

K £14 fcffiTU #5 * h-XK»t4BU61ti:ov»"C4ft 1 / 4 CffiT L'C^ 
•&<, isJ*£l- . No. 7 3fc3tft:U fc'^T *>-vrt- icjkj-J- * RsSfliJ&HfriS UJt^Ti^ 1 
/5 fc4TN&TLTn*fcflWH, 7* J- - Rjfcteitt 1/2 U| ttTL, 

l6li^#l^f-eifc-pKNo. 1, No. 6&tfNo. 7 5fe£#K J3»t*T 5 

i3 4 2t7?./a&^3 5 ifr?, s m*>m&&&nftm&m5i± 

[0 0 7 7] 
[0 0 7 8] 

[0 0 7 9] 
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SEQUENCE LISTING 

(110) AMANO ENZYME INC. 

(120) PYIROLOQITIKOIINB QUINONB-BBPBNIJBNT GLUCOSE DEHYDROGENASE 
<130> P02-657 
(160) 27 

(170) Fateotln version 3.1 

10 

(210) 1 

(211) 455 

(212) PET 

(213) Aciaetobacter calcoacet icus 
(400) 1 

Asp Val Pro Leu Thr Pro Ser Gla Pne Ala Lys Ala Lys Thr Glu Ser 
15 10 15 

20 

Phe Asp Lys Lys Val Leu Leu Ser Aso Leu Asa Lys Pro His Ala Leu 
20 25 30 

Leu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 

35 40 45 

30 

Lys He Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Pie 
50 55 60 

Glu Val Pro Glu lie Val Asa Asp Ala Asp Gly Glu Aso Gly Leu Leu 
65 70 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys Asa Asa Pro Tyr He Tyr Val 

40 

85 90 95 
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Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Ly$ Gin Leu Pro Asn 
100 105 110 

GId Thr lie lie Arg Arg Tyr Thr Tyr Asa Lys Ala Thr Asp Tar Leu 
115 120 125 

Gin Lys Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His 
130 135 140 

Gin Ser Gly Arg Leu Val He Gly Pro Asp Gil Lys He Tyr Tyr Tar 
145 150 155 160 

He Gly Asp GId Gly Arg Asi Gin Leu Ala Tyr Leu Phe Leu Pro Asn 
165 170 175 

Gla Ala Gla His Thr Pro Tar Gla Gin Glu Leu Ser Gly Lys Asp Tyr 
180 185 190 

His Thr Tyr Mei Gly Lys Val Leu Arg Leu Asa Leu Asp Gly Ser lie 
195 200 205 

Pro Lys Asp Asn Pro Ser Pie Asn Gly Val He Ser His He Tyr Thr 
210 215 220 

Leu Gly His Arg Asn Pro Gil Gly Leu Ala Phe Thr Pro Asn Gly Lys 

225 230 235 240 

Leu Leu Gla Ser Glu Gla Gly Pro Asa Ser Asp Asp Glu He Asa Leu 

245 250 255 
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lie Val Lys Gly Cly Asn Tyr Gly Trp Pro Asa Val Ala Gly Tyr Lys 
260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asa Tyr Ser Ala Ala Ser Asi lys 
275 280 285 

15 

Ala Gin He Lys Asp Leu Gly Gin Asa Gly Leu lys Val Ala Ala Gly 
290 295 300 

Val Pro Val Tar Lys Gin Ser Glu Trp Tar Gly Lys Asa Pie Val Pro 
305 310 315 320 

Pro Leu Lys Tbr Lea Tyr Tlr Val Gla Asp Tar Tyr Asa Tyr Asa Asp 20 

325 330 335 

Pro Thr Cys Gly Asp Mel Tbr Tyr He Cys Trp Pro Thr Val Ala Pro 

340 345 350 

Ser Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala lie Ser Gly Trp 

355 360 365 30 

Gla Asa Thr Leu Lea Val Pro Ser Lea Lys Arg Gly Val lie Pie Arg 
370 375 380 

He Lys Leu Asp Pro Tbr Tyr Ser Ala Thr Tyr Asp Asp Ala Val Pro 
385 390 395 400 



Met Pie Lys Ser Asa Asa Arg Tyr Arg Asp Val lie Ala Ser Pro Asp 
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405 410 415 

Gly Asa Val Leu Tyr ?al Leu Tbr Asp Tbr Ser Gly Asa Val Gin Lys 
420 425 430 

Asp Asp Gly Ser Val Thr Asa Tbr Leu Glu Asa Pro Gly Ser Leu He 

435 440 445 



Lys Phe Thr Tyr Lys Ala Lys 



450 




455 








<210> 2 












(211) 1368 










<212> BKA 












(213> Acioeiobacter calcoaceticus 






(400) 2 












gatgttcctc 


ttacaccatc 


tcaattlgct 


aaagcgaaaa 


cagaaagctt tgacaagaaa 


60 


gttcttctat 


ctaatttaaa 


taagccacat 


gctltgUgt 


gggggcctga taatcaaatt 


120 


tggitaacgg 


agcgggcaac 


agggaagatt 


ctaagagtga 


aiccagagtc gggcagtgia 


180 


aaaacagttt 


ttcaggttcc 


tgagatigta 


aatgatgetg 


atggacaaaa cggtttattg 


240 


ggttttgcct 


ttcatcctga 


ctttaaaaat 


aatccttata 


tctatgtttc aggtacfcttt 


300 


aaaaatccga 


aatctacaga 


taaagaatta 


ccgaatcaaa 


ctattattcg tcgatatacc 


360 


tataacaaag 


caacagatac 


tcitgagaaa 


ccagtagati 


tattagcagg attaccitca 


420 


tcgaaagarc 


atcagtcggg 


tcgccttgtc 


attggtccag 


accaaaagat ttactatacg 


480 


attggtgatc 


aggggcgtaa 


ccagctggct 


tatttattct 


taccaaatca agcacagcat 


540 


acgccgactc 


aacaggaact 


gagcggcaaa 


gactatcata 


cctatatggg taaagtatta 


600 


cgcitaaatc 


iggaiggaag 


taitccaaaa 


gataatccaa 


gctttaacgg tgtaattagc 


660 


catatttata 


cgctcggtca 


tcgtaatcca 


cagggcttgg 


catttactcc aaatggtaaa 


720 


ctgttgcaat 


ctgaacaggg 


tccaaactct 


gacgatgaaa 


ttaacctcat tgicaaaggt 


780 
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ggtaactatg gctggccaaa tgtagcgggt iataaagatg atagtggtta tgcctafcgca 840 

aattatfcgg cagcaagcaa taaagcacaa attaaagatt taggacaaaa tggtttaaaa 900 

gtggcagctg gcgttccagt gactaaagag tctgaatgga ctggtaaaaa ctttgiaccg 960 

ccgttaaaaa ctttatatac cgtccaagat acclataact ataatgaccc aacctgtggg 1020 

gatatgacct acatttgclg gccaacggtt gcgccgtcal cigcttatgt ctataaggga 1080 

ggcaaaaaag caatttetgg ttgggaaaat accttattgg ttccatcttt aaagtgcggt 1140 

gttattttcc gtattaagct agatccaact iacagtgcta citatgaiga tgctgtgccg 1200 

atgtttaaga gcaacaatcg ttatcgigac gtgattgcaa gtccagatgg aaatgtttia 1260 

tatgtattga cigatacttc cggaaalgic caaaaagatg atggtlctgt aacgaataca 1320 

ttsgaaaacc caggatctct cattaagttc acctataagg ctaagtaa 1368 

(210) 3 

(211) 480 
<212> PRT 

(213) Acioetobacter calcoaceticus 
(400) 3 

Met Asn Lys His Leu Leu Ala Lys He Thr Leu Leu Gly Ala Ala Gin 
15 10 15 

Leu Leu Thr Leu Asn Ser Ala Phe Ala Asp Val Pro Leu Thr Pro Ser 
20 25 30 

Glo Phe Ala Lys Ala Lys Thr Glu Ser Phe Asp Lys Lys Val Leu Leu 
35 40 45 

Ser Asa Leu Asa Lys Pro His Ala Leu Leu Trp Gly Pro Asp Asn Gin 

50 55 60 

He Trp Leu Thr Glu Arg Ala Thr Gly Lys lie Leu Arg Val Asn Pro 
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65 



70 



75 



80 



Glv Ser Gly Ser Val Lys Tir Val Phe Gin Va! Fro Gin lie Val Asa 
85 90 95 



Asp Ala Asp Gly Gin Asa Gly leu Leu Gly Phe Ala Phe Bis Pro Asp 
100 105 110 



10 



Phe Lys Asm Asn Pro Tyr. He Tyr Val Ser Gly Thr Phe Lys Asn Pro 
115 120 125 

Lys Ser Thr Asp Lys Gin Leu Pro Asn Gin Thr lie He Arg Arg Tyr 
130 135 140 

Thr Tyr Asa Lys Ala Thr Asp Thr Len Gin Lys Pro Val Asp Leu Leu 
145 150 155 160 

Ala Gly Leu Pro Ser Ser Lys Asp His Gin Ser Gly Arg Leu Val He 
165 170 175 



20 



Gly Pro Asp Gin Lys lie Tyr Tyr Thr He Gly Asp Gin Gly Arg Asn 
180 185 190 



30 



Gin Leu Ala Tyr Len Phe Leu Pro Asn Gin Ala Gin His Thr Pro Thr 
195 200 205 



Gin Gin Glu Leu Ser Gly Lys Asp Tyr His Thr Tyr Wet Gly Lys Val 
210 215 220 



40 
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Leu Arg Leu Asn Leu Asp Gly Ser I le Pro Lys Asp Aso Pro Ser Phe 

225 230 235 240 

Aso Gly Val He Ser His He Tyr Thr Leu Gly His Arg Asa Pro Gin 
245 250 255 

Gly Leu Ala Pie Tar Pro Asa Gly Lys Leu Leu Gla Ser Glu Gla Gly io 
260 265 270 

Pro Asn Ser Asp Asp Glu He Asa Leu He Val Lys Gly Gly Asa Tyr 
275 280 285 

Gly Trp Pro Asa Val Ala Gly Tyr Lys Asp Asp Ser Gly Tyr Ala Tyr 

290 295 300 -a 

Ala Asa Tyr Ser Ala Ala Ser Asa Lys Ala Gla lie Lys Asp Leu Gly 
305 310 315 320 

Glo Asa Gly Leu Lys Val Ala Ala Gly Val Pro Val Thr Lys Glu Ser 
325 330 335 

30 

Glu Trp Thr Gly Lys Asa Pie Val Pro Pro Leu Lys Thr Leu Tyr Thr 

340 345 350 

Val Gla Asp Thr Tyr Asa Tyr Asa Asp Pro Thr Cys Gly Asp Met Thr 

355 360 365 



Tyr He Cys Trp Pro Thr Val Ala Pro Ser Ser Ala Tyr Val Tyr Lys 
370 375 380 



40 
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Gly Gly Lys Lys Ala He Ser Gly Trp Glu Asfl Thr Leu Leu Yal Pro 
385 390 395 460 

Ser Leu Lys Arg Gly Yal He Phe Arg He Lys Leu Asp Pro Thr Tyr 
405 410 415 

Ser Ala Thr Tyr Asp Asp Ala Yal Pro Met Phe Lys Ser Asa Asfl Arg 
420 425 430 

Tyr Arg Asp Val He Ala Ser Pro Asp Gly Asa Yal Leu Tyr Yal Leu 

435 440 445 

Thr Asp Thr Ser Gly Asa Yal Gin Lys Asp Asp Gly Ser Val Thr Asa 

450 455 460 

Thr Leu Glu Asa Pro Gly Ser Leu He Lys Phe Thr Tyr Lys Ala Lys 

465 470 475 480 

(210) 4 

(211) 1443 

(212) MA 

(213) Acioetobacter calcoaceticus 
(400) 4 

atgaataaac aittattggc taaaailact ttattaggcg cigcicagci acttacgctc 60 
aattcagcat ttgeigaigt tectcttaca ceaictcaat Ugttaaagc gaaaaeagaa 120 
agclttgaca agaaagtict tciatctaat ttaaataagc cacaigctti gUgtggggg 180 
cctgataatc aaatttggti aacggagcgg gcaacaggga agattctaag agtgaatcca 240 
gagtcgggta gtgtaaaaac agtttHcag gttcctgaga ttgtaaatga tgctgaigga 300 
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caaaacggtt tattgggttt tgccttlcat cctgacttta aaaataatcc ttatatctat 360 

gtttcaggta ct ttfaaaaa tccgaaatct acagataaag aattaccgaa tcaaaetatt 420 

attcgtcgat atacctataa caaagcaaca gatactcttg agaaaccagt agattiatia 480 

gcaggattac cttcatcgaa agaccalcag tcgggtcgcc tigtcattgg tccagaccaa 540 

aagatttact atacgattgg tgatcagggg cgtaaccagc tggcttattt aticttacca 600 

aatcaagcac agcalaegcc gactcaacag gaactgagcg gcaaagacta tcatacctat 660 

atgggtaaag tattacgctt aaatctggat ggaagtattc caaaagataa tccaagctit 720 

aacggtgtaa ttagccatat ttatacgctc ggtcatcgta atccacaggg cttggcattt 780 

actccaaatg gtaaactgtt gcaatctgaa cagggtccaa actctgacga tgaaattaac 840 

ctcattgtca aaggtggtaa ctatggctgg ccaaatgfag cgggttataa agatgatagt 900 

ggtiatgcct atgcaaatta ttcggcagca agcaataaag cacaaattaa agatttagga 960 

caaaatggtt taaaagtggc agttggcgtt ccagtgacta aagagtciga atggactggt 1020 

aaaaactttg taccgccgit aaaaacttta iataccgtcc aagataccta taactataat 1080 

gacccaacct gtggggatat gacctacatt tgctggccaa cggttgcgtc gtcatctgct 1140 

tatgtctata agggaggcaa aaaagcaatt Ictggttggg aaaatacctt attggitcca 1200 

tctttaaagc gcgglgttat tttccgtatt aagctagatc caacttacag tgctacttat 1260 

gatgatgctg tgccgatgtt taagagcaac aatcgttatc gigacgtgat tgcaagtcca 1320 

gatggaaatg ttttatatgt attgactgat acttccggaa atgtccaaaa agatgatggt 1380 

tctgtaacga atacattaga aaacccagga ictctcatta agttcaccta taaggctaag 1440 

taa 1443 

(210) 5 
<2U> 21 
(212> WfA 

(213) Artificial Sequence 

(220> 

(223> Description of Artificial Sequence : sense primer 
(400> 5 

acaaatcata tagagaactc g 21 
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(210> 6 

<211> 40 

(212> BRA 

(213) Artificial Sequence 
(220) 

<223> Description of Artificial Sequence : ant i sense primer 10 

<400> 6 

ttacttagcc ttataggtga acttaatgag agatcctggg 40 

<210> 7 
<211> 48 
(212) MA 

<213> Artificial Sequence 2 o 
<220> 

(223) Description of Artificial Sequence : sense primer 
(400) 7 

gcggccgcga attcatgaat aaacatttat tggctaaaat tactttat 48 
(210) 8 

<211> 57 30 
<212> MA 

(213> Artificial Sequence 
<220> 

(223) Description of Artificial Sequence : antisense primer 

(400) 8 

gcggccgcct gcagctatia cttagcctta taggtgaact taatgagaga tcctggg 57 

40 



(210) 9 
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(211) 24 

(212> MA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence : sense primer 

(400) 9 

tcacatgttc tt tec tgcgt tatc 24 10 

(210) 10 

(211) 46 

(212) DKA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence : aitisense priaer -o 

<400> 10 

atggtgatgg tsatggtgct tagecttata ggtgaacita atgaga 46 

(210) 11 

<211> 42 

(212) DKA 

(213) Artificial Sequence to 
(220) 

(223) Description of Artificial Sequence : antisense primer 

(400) 11 

gcggccgcct gcagctatta atggtgatgg tgettagect ta 42 



(210) 12 

(211) 23 

(212) DKA 



40 



(33) 
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(213) Artificial Sequence 

(220) 

(223) Description of Artificial Sequence : antisense primer 

<400> 12 

ggcgcgtact atggttgctt tga 23 

(210) 13 

(211) 35 
<212> DKA 

(213> Artificial Sequence 

<220> 

(223) Description of Artificial Sequence : sense primer GDHB/G100-F 
(220) 

(221) aisc_feature 

{222> (16).. (18) 

(223) n stands for any base 

(400) 13 

gtaaatgatg clgatnunca aaacggttta ttggg 35 

(210) 14 

(211) 35 
(212> DKA 

(213) Artificial Sequence 
<220) 

(223) Description of Artificial Sequence : aitisense primer GDHB/G10G-R 
(220) 

(221) misc.feature 

<222) (18).. (20) 



(34) 
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(223) b st aids for any base 

<4QQ> 14 

cccaataaac cgttttgnna atcagcatca tttac 35 

(210) 15 

(211) 38 

(212) DHA 

(213) Artificial Sequence 

(220> 

(223) Description of Artificial Sequence : sense primer GDHB/G320-F 
(220) 

(221) misc.feature 

(222) (16).. (18) 

(223) s stands for any base 

(400) 15 

caaattaaag atttannnca aaatggttta aaagtggc 38 

(210) 16 

(211) 38 

(212) MA 

(213> Artificial Sequence 
(220) 

(223) Description of Artificial Sequence : antisense primer GDHB/G320-R 

(220) 

{221> oisc_feature 

(222) (21).. (23) 

(223) n stands for any base 
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(400) 16 

gccactttta aaccattttg aoataaatct ttaatttg 38 

<210) 17 

(211) 33 

(212) DKA 

(213> Artificial Sequence 
(220) 

(223) Description of Artificial Sequence : sense primer GBHR/H367-F 

(220) 

(221) ulsc.feature 

(222) (16).. (18) 

(223) n steads for any base 

(400) 17 

ccaacctgtg gggatannac ctacatttgt tgg 33 

(210) 18 

(211) 33 

(212) DKA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence : antlsense primer GDHB/M367-R 
(220) 

(221) aisc.feature 

(222) (16).. (18) 

(223) n stands for any base 



(36) 

(400> 18 

ccagcaaatg taggtnnnat ccccacaggt tgg 

(210) 19 

(211) 33 
(212> MA 

(213) Artificial Sequence 
(220> 

(223) Description of Artificial Sequence : 
(220> 

(221> miscjeature 

(222) (11).. (13) 

(223) n 3 t aids for any base 

<4QQ> 19 

gccaacggtt nanccgtcat ctgcttatgt eta 

(210> 20 

(211) 33 

(212> BNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence : 
(220) 

(221) uisc.feature 

(222) (21).. (23) 

(223) b stands for any base 
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33 



10 

sense primer €DHB/A376-F 



20 

33 



30 

sense primer GDHB/A376-R 



(400) 20 



or. 

tagacataag cagatgacgg nniaaccgtt ggc 

<Z10> 21 

<2U> 33 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence : 
(220) 

(221) laigc.feature 

(222) (16).. (18) 

(223> a stands for any base 

(400) 21 

gateaggggc gtaacnnnct ggcttattta ttc 

(210) 22 

(211) 33 

(212) DM 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence : 
(220> 

(221) mlsc.feature 

(222) (16).. (18) 

(223) n stands for any base 
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33 



10 

antisense primer GDHB/Q193-F 



20 

33 



30 

sense primer GDHB/<J1B3-F 



(400> 22 

gaataaataa gccagnnngt tacgcccctg ate 



40 

33 
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(210) 23 

(211) 33 
(212> SKA 

(213) Artificial Sequence 

(220) 

(223) Description of Artificial Sequence : sense primer GDHB/L194-F 
(220> 

(221) miscjeature 

(222) (14).. (16) 

(223) a stands for any base 



(400) 23 

ggggcgtaac cagnangctt atttattctt acc 

(210) 24 

(211) 33 

(212) MA 

(213) Artificial Sequence 
(220) 
(223) 
(220) 
(221) 
(222> 
(223) 



33 



Description of Artificial Sequence : antisense primer GDHB/L194-R 

misc.feature 
(18).. (20) 

n stands for any base 



(400) 24 

ggtaagaata aataagcnnn ctggttacgc ccc 



33 



(39) 

(210) 25 

mi) 37 

(212) BKA 

<213> Artificial Sequence 
<220> 

(223) Description of Artificial Sequence : 
{220> 

(221) miscjeature 

(222) (20).. (22) 

(223) n stands for any base 

(400) 25 

ggatatgacc tacatttgca miccaacggt tgcgccg 

(210) 26 

<211> 37 

(212) MA 

(213> Artificial Sequence 
<22Q> 

(223) Description of Artificial Sequence 
(220) 

<221> ai sc_ feature 

(222> (16).. (18) 

(223) a stands for any base 

<4fl0> 26 

cggcgcaacc gttggnnogc aaatgtaggt catatcc 
(210) 27 
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sense primer GMffi/W372-F 

10 



37 

20 



: ant i sense primer GDH67K372-R 

30 



37 
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(211) 35 

(212) MA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence : aitbense primer 

(400) 27 

aagaataaat aagccagtig gttacgcccc tgatc 35 



[®&<r>®mvri$lM] 

[Ml] @ 1 v z- i- 9 - • # *■ =» T-fc f- *' 1) 7* (Ac inetobacter 
calcoacet icus) fi*<7)^D o^y «j ^tf#tt^A'3-^fi*J|5BE* 

[12) IB 2 Mt t 1- ->t$> * - . * * 3 T-t 7 s " -r # * (Ac i n e t o b a c t e r 
calcoacet icus) fii^^D^; »j ^tftfFH^a- *lfc7jclSm 

[S3] B3tf*K«Kisv»-Cttffl3*.*»»'^*-pUK-GDHB (S) 

[0 4] 0 4 ti£ttfflrc&it& ? v-s > 7v ^ v > r 'J '/^TilV'*^!?^ V-Jtf 

Lfc*i?**. IS.'WT^ 0.8 : G 7 5 , G 2 9 5 , M3 4 2. A3 

51,0.5 : Q 1 6 8. L 169, W3 4 7 t L£o TX&kit^ 

T ?, y ffcfiJftT^M u tat ioc S c r amb 1 i n gfe»=.Jto-Ci»^$*ta?I^T* 
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wi»i« in r> n.i «ii rt* nkmmiii t*> cki «ti t'ke A>»ir> 

U4 WJ | .<.lt»«l All fUs A.- !•»• PpJ *l« .«! t« Lisritr-Clr fH.: Ck T»p 

l«iT»C;;jA«AI>rH-.* I}* Ik U:A-fVMAiP»ft-.l-.llUrRUIi- Wilt'*™ 

r« c;t. «.» C'lu m *ci *>» A* ok V* *«-. t*> t«# t>i 

pu i^. r»- v u t v r«, ni «.- i>» *» <.■•■**■ i* 
i,,<:l,L l «h..,^b>>hr w A n ^ T>. V *~ I - n. t* *»• ni In Dm 
l«wn. *t A-.**- * « Cv L=. Spp W. -.•»> p*r «» 0%-fci 6w ! * «* 
at- r* *>MJH v>v ih *>■ ! p i\. ik Cij A-rrth U> a« a»- Oh Uv *!« Tn U« »>r 

Ur n»A,»Vti Ab (IU rk» Ml fm. m\t*l tJ» %i* Up 3m» U» U» -Up Ir: il> f H Ip 
n«rjT> r* - V *»» A»p<Nr.»rj II; lk» l-» ft* AM V S» «*» A«1Sr» 

MM V< RrP Mt) Is Tf Iktl.u rfJi Ilk Ac J iVt. n»r.ty lit. iUH»»ir.-*u!iUr 

■ - -. I ir. U« Gh **• «*• «•» **- 1" *V I**™/ r *» 

r«» 1 w«» 7"- r » *V t V«l «|* r*j T,i T A Mf As»*^ »V Al» ?.« Aj> AvV-i K r 
.•UAVfe «*U-~«.bvtt lr--'.ifl«»C!»-^l«»CI-U« (;»<•■-*• 

r»* «i t>i i-icij x, c. t * rtiCi u> n* **i ft* u< i-*-*/ i/~"-< n> 
\ii pn *>, Ti . *>► T.. am nsv tn <> r-rr #.-p Ti: Tp. HrC- • Tip 
V* Air ft„*=. hi «U i T* »v! T>, C*v I f* * j< ^ C I- T v O v« n= 

U" U> ^1 rv« f n :< j lyj A*5 Ik r»« k ( Ik l;* I ci <V5«-f>i Til «i« 

Tli Tw A»j <»p A*. W ^' >*5 >%■ l#- «» *i* T »- rt»'-v'*|i/,kS ?»» 
A*f Qk/Uii Vj Az< Tfi ><J U« Tli Jit mi Or Am V A 0«. Lr- mpCilr k: >%l 
Tli J»r. f*t Ln U>j *»• rv OpW i« Ik k< >*r Tta 7m J l*» "** 



K*r srr rvr rrr ata era itt r*A rrr nrr aaa c.n; aa a *i-a c;.ia /.;»• m ci*f ■ 
A** UfV C7Ti*>nv'"AWiw , Pr' »r*iQn'nrrnvvi/.—i i i i^rx*;— AXA7C 

11^Ts*i*<m\^.6» , .rT7T«^»1iAT>CT^rtfi\fiv%'^WTrA^TWT^ 

fT«lr.mTr. "»-'AAT.V»n.CTr>>,T.vttTlT«; T-TPTrtUSl AiTTTI'v^u'.*; Cr l***irTAO*(«^AAS* 

.•7TTJ.TTi>C< ^ifAT r *CCTTr/'.T<ri^.'( ^*<T *TT O - ^ W< T< WTTlfl VT. &tr f *f , r f *» 
ftAArinTTTAT t^Ix C *i<.Tir'M i C*sTC liOCGCHT.vi'X •yTdC l f4\ <TT/*TTOinTTT** f r iwrtl i* »■ fX 1 

W.-7r-ilk.\HI\J«a IUC4MI rA:?LtAAAJM>«U4riVA.V«TTl W.ViCT&TA-»rr/.C( Cr.T.'TTT*»TAO 

ut'ittK! r-.tfcti2*Ai-.c-Ai-Aaaur/njui at ruvjrv vaaaiu£ u**t!o i cUt**:C rtv. -.tvieti 
irjwM Mm'ifuwxwKMpur uAcuA'Ana it :»-.\j/A><ciA;-.iccioirfeA i*c: t- 
w;rrw.A^*\!c;.v.ui-wwiixw.i«A.-*i/.rf'.«rt^ w.;vmJi .v*i AAAOoKvmoitrAA 
fifliT«>:^.\A^TTXTTT-i>^A>ro^r/av^;:7-VHX7>-Tw.ri^ 

fHAJ. t A ATVT1 Ti T*!TT»TtT IT*^A MT/TKI1 MKT' mTT%\M I A TAf % TAMACTAf A.W;.>fTT/t A 

r n T.cr*JV.TATC .vn r; ' re rrc ncr^ * t ia. i w.rT»^:irAJCT»;Ti^,n;T:-T>i!AA« wiAi; 
rr«.* <A*^rMTrrnr.rrv<;^* * a/a nrr n mj, l ttta« it~t/. ^wrsn u k;t rx rrrrrr 
( VTf T ^rt^Tr^^ ><7TOC -r-^CT' AT^J.'nj <.-nc p«t icrm« r,r rr*AT.*r.r *^CAy-rr- 

C«T.\'iCT.-.a 



[12] 

hKi ft* ltv»fr U:. ♦>:» Li» lr 1»» U« «»• *h *•» 1M- ' *> l<> •» »*• **..«« 
■m. » w .« r* r >vi rv-U.tN k»Vir*rVV l-A> i i« Hv »w i>. 

U» W I «i >j 'mci Ui 1*» h* U- U» i* ^ »;»• *•> *" f>* " 
Uw TV Ut> « B» <:»» » ■» it Uv *n »vi Oh W (•} V Wt; *"IV '•*! 
hvCh -»lrV'Cil*iW/.^iA^«rt«*i»«5ir'-«' V»tin i«-U*«l>f* J«i» 

»v.f IV U • .Vn n» Ik T\i v«i Hi CiO* IX Rv Lft Jr: TO M# 

• r* Cm- I*. *»: /..i-OU 7»i U ilr .■»!? «.i, T>- T.. 7>: «»: U*- 1 ** l^i '■«♦■ W i*» W» 
m v* U» U> A* «lr Iw^::iVi U^T H» r «> A« Lev VJ 

Of h» Ai|« C-fc t« »r Tw 7n I « CV »>,. HH «i t Ak. "!» kl A* W: F»« 
tju h- am O*. xi^ Ui 1» TVt h»7!r Ci, f.„<*, iti «' lr» T " ►»» "» ^ 
U> Vd i*» «■ I»Aj«i I«i a iv Uz Vt K «-i lr» A»f *«r*» Si *k- t-f 
Vjlifc vc> i*» llr 7»: Tli I ■■ Of till A—ftfflHWj ««1 «Vi T>i r'Jf 
Lti »«: Mtth 3.t Ur 'JH U» p-m A*v\ci Air Cit Ik Am Uv Ik XI Lri »> tnr 
/„e tap r» A» Vn Ak ai r Tw !«• ikp -Up Sri Ob; Tjj At- Tp -ft T71 5c- 

AkAI. !«• i.»V>V.K*:;. He L*> A* La Sir fit, *wQf<Hl» Vjl A|< .1!. Ok- fc-l 

rn «bl I* =-f» iu ^ Ur iq> RrOr «t» A»i »* r w,i f^. k. : cm l>> T>: Us» T* T»>« 
v«| U» Apt iW Tw *w T»i rW. T*« f^<Jr ^ T>i >« C/i T<,> T** TV 

•kl /J. r^v MT«fc.** V*7 : . »w &»CU lf» l*» h Of T.p 61. r." *■ 
im* U-* *K Fi» !av U- 4t| Ofr V- •? «•« * r Lp> U\ f~ T>« T<» kci 
t!r T»i A.|i*pr *l« Vj h., H. rK «.r> W "P.: M i-iy V /.« Pk* "kZ «f lit Xi 
Apr<«r A»i M Uv 7pi V,i U*T«p -•(. T>i V: C!y *»»'-'* 1 <5J tH A p *w (rl; *r. '* 
I;r*»iTVl«. Kp '.4*h»<il| 5i.i !<■ tf Jj» h« Tf* lr>ftk lr^ — 



A: ■*/■*! •\a.vCaTTI»-.> T COC'lAj^ ATT>>fTT5tfTtf pCrCtl TOCTTaV T 1 f^T *'+F d>T t"AA7TC Af ^ r-T 
riVirUAIWlCt^lTuC/.iC AV« MTT'CA*J/^AlXU^AJC.lfi*.X^rTTi&*CAAC.SA'»r.Tr 
^r»l-|A!<lA,»ri:*AATAA^<«C^TCCTTTOTTC.T:OCC«rTr^ 
«r^X*AtyAiAl*AM«fKTAACA6™ 

ClOAMr lO IpW«A1\iAT tL' 1 tATt CwC ■» A* ACOC TTLiTTOC C7m*3C CPT C aVX TD^CTTAAAA 

Ai/.A«ocnxTAT<.TAJOTmAr*iA<.-nTrAAA*wLp:AfiAAArn^/:A&^ 

aa£)^ L*i1C6K tATATA<r.T*TAACAAACCAAf -&p.r»r;TCn€Af.AArtf:f:.>fiTp<..%Ti-lArTMir 

AUiA3TA<:TTtATtcpvi*artrCATr:Af»rofiiT<<pfrmTrATTr^ir<-&*fCAv^ 
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